Tris(hydroxymethyl)aminomethane (HOCH 2 ) 3 CNH 2 (TRIS) is used as a ligand in the synthesis of coordina tion compounds and as a buffer component in bio chemical research [1] [2] [3] . In addition, TRIS based compounds are of interest because they can be used as electrooptical and non linear optical materials [4, 5] . Salts of TRIS with a number of mineral and organic acids were synthesized and characterized, for example, hexafluorosilicate (TRISН) 2 SiF 6 [6, 7] however, no data on the structure or properties of the sulfate of pro tonated TRIS were reported. This communication discusses the conditions of synthesis, structure, spec tral characteristics, and thermal transformations of the sulfate (TRISН) 2 SО 4 .
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EXPERIMENTAL

Synthesis of tris(hydroxymethyl)aminomethane sul fate (I).
A solution of TRIS (0.05 mol) in 10 mL of water was placed in a cell maintained in a thermostat, and gaseous SO 2 was bubbled through the solution at 0°С at a 50 mL/min rate to reach pH < 1.0. The solu tion with the precipitate was kept in air at room tem perature until water was evaporated. The isolated white crystalline product I (16.65 g, yield 97.9%) was not additionally purified.
The nitrogen, carbon, and hydrogen contents were determined using a CHN elemental analyzer and sul fur was quantified by the Schoeniger method [8] . X ray diffraction analysis was performed on an Oxford Diffraction diffractometer (MoK α radiation, graph ite monochromator, Sapphire 3 CCD detector). The structures were solved and refined using the SHELX 97 program package [9] . Hydrogen atoms were revealed from difference synthesis and refined by the "riding" model. IR spectra were measured on a Spectrum ВХ II FT IR System instrument (Perkin Elmer) (4000-350 cm -1 range; samples as KBr pel lets); Raman spectra were recorded on a DFS 24 spectrometer (excitation by a semiconductor laser at 532 nm; interferential monochromator); EI mass spectra were run on an MX 1321 mass spectrometer (direct sample injection; ionizing electron voltage of 70 eV). The thermogravimetric experiments were per formed on an OD 102 Paulik Paulik Erdey derivato graph (the samples were heated in air from 20 to 1000°C at a rate of 10 K/min; the sample weight was 100 mg, a platinum crucible without a lid was used as the sample holder; and calcined alumina was used as the reference).
Selected crystallographic data and structure refine ment data for І: C 8 H 24 N 2 O 10 S, FW = 340.35; trigonal system, space group P 3, a = 15.1249(12) Å, c = 7.6213(7) Å, V = 1509.9(2) Å 3 at T = 293(2) K, Z = 4, ρ = 1.497 g/cm 3 ; F 000 = 728; a spherical crystal of diameter 0.3 mm; μ = 0.266 mm Tables 1, 2 , and 3, respectively.
The mutual location of the structural units is shown in Fig. 1 . The structure of I is peculiar as a general position of the independent part of the unit cell con tains only one cation, namely, the C 3 H 12 basis cation (N(1), C(1)-C(4), and O(7)-O(9) atoms and hydrogen atoms connected to them in Fig. 1 ), the sec ond cation occurs on a threefold axis, and both sulfate 3 + NO ions occur in special positions on threefold axes and in symmetry centers and, hence, they are disordered. As a result, the number of the compound formula units, (C 3 H 12 ) 2 ( ), is unusual for a trigonal cell (Z = 4). The location of sulfate ions (heavier scatter ing units) in special positions gives rise to a pseudope riod a' = a/2, while the disorder of this ions leads to noticeable increase in the diffuse background of scat tered X radiation; as a result, the number of observed reflections with I hkl > 2σ(I) is relatively small irrespec tive of the exposure time.
The packing of structural units in the lattice is shown in Fig. 2 . It can be seen that a three dimen sional hydrogen bond network (see also Table 3 ) is formed in the crystal only between the cations; the sul fate ions are not involved in these bonds, which is in line with the anion disorder in the structure.
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The following vibrations are active in the vibra tional spectrum of the free ion (T d symmetry):
According to X ray diffraction data, the ions in the crystal structure of I are distorted corresponding to С 1 local symmetry (according to the arrangement of sul fate ions in the structure, the symmetry should be C 3i ), which changes the IR and Raman selection rules for the salt. In the region of asymmetric stretching bands, the Raman spectrum of I was found to exhibit medium intensity lines (1129, 1036 cm -1 ) and an intense line (1056 cm -1 ), which are attributable to splitting components of the triply degenerate ν 3 (F 2 ) vibration. In the IR spectrum, these are matched by a new medium intensity band at 1131 cm -1 and a strong compound band at ~1036 cm -1 , which comprises apparently ν(СО) and ν(СN) vibrations.
Decrease in the symmetry of the ion is accompanied by appearance of a fully symmetric ν 1 (A 1 ) stretching band at 990 cm -1 in the IR spectrum of I. In the Raman spectrum, this vibration gives rise to the 978 cm -1 band.
The three components of the ν 4 asymmetric bend ing vibration of the ion occur in the IR spectrum of I as a fairly intense doublet with peaks at 618 and 598 cm -1 and a clearly resolved shoulder at 578 cm -1 . These bands are easily interpreted upon comparison of the IR spectra of I and TRIS. In the Raman spectrum, these vibrations are responsible for two medium intensity lines at 607 and 580 cm -1 .
The 526-423 cm -1 range of the IR spectrum of I, which typically exhibits symmetric bending vibrations and the out of plane bending vibrations of the cation, contains four low intensity bands (Table 4) , whereas in the Raman spectrum, only two weak bands were detected at 456 and 411 cm -1 . Hence, the IR bands at 490 and 423 cm -1 can be assigned to the split components of v 2 (Е), while the bands at 526 and 514 cm -1 can be assigned to skeletal modes of the cation, which are not usually manifested in the Raman spectra.
Among the natural vibrations of the cation mani fested in the IR spectrum of I, note the broad band ν(ОH) with a peak at ~3400 cm , which shifts to higher frequency on going from the spectrum of TRIS to the spectrum of I due to redistribution of the the Raman spectrum, vibrations of ν( ) are responsible for medium intensity bands at 3096 and 2771 cm -1 ; the δ( ) modes having low activity in the Raman spectra give rise to a weak band at 1648 cm -1 . According to thermogravimetry data, thermolysis of compound I is accompanied by melting of the salt (endotherm at 130-155°С without mass loss) fol lowed by elimination to the gas phase of 1 mole of H 2 SO 4 (products of its decomposition; endotherm at 225-260°С, Δm exp = 27.5%, Δm calcd = 28.8%) [11] and TRIS destruction products (endotherm at T max = 285°C). Attention is attracted by the obvious analogy of the thermochemical behaviors of salts I and (TRISH) 2 SiF 6 [6] : the hexafluorosilicate melts (endo therm at 145-161°С) and decomposes to give off 1 mole of SiF 4 and 2 moles of KF (endotherm at 200-268°С) to the gas phase. The heats observed at higher temperature are related to boiling and decomposition of TRIS. This fact is in line with the similarity of acid characteristics of sulfuric and hexafluorosilicic acids and, as a consequence, almost equal thermal stabilities of the corresponding onium salts.
In conclusion we would like no note that ethanola mines, which structurally resemble TRIS, react with sulfur(IV) oxide under similar conditions to give hydrogen sulfite (or sulfite) onium salts [12, 13] . Evi dently, elucidation of the relationship between the structure of the organic base L and the composition of the onium product formed in the SO 2 -L-H 2 O system and contacting with air oxygen (sulfite, hydrogen sulfite or sulfate form) requires further research using a broad range of bases of various structural classes.
